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(71) fflHA 000002819 
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(2) 

1 

[&fHfl*OSffl] 





[ff*Jl3] ^ 
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2 

R^itfR^ifiSfc^^-Cfc^. ) -CIS? 




H 



RWi^^;ua^^a7x-^a^*-r. ) x- 




is 
R 3 



[0001 ] 
[0002] 

[Gf*oft«] r^)-Jy<r>7mz^mmx^ixfz7 
-TrTfos^ym. ttbh try 5 h [5. 4-e] 

-1.2. 4-hUTy>-5. 7-iS*>itteZm 
imjmtLX. h*V79V>, 7xMjf'jy. 
2-^^-;i/7x;Kjf (msd-9 2) fc,}:tR"> 

[0003] 



(3) 



*H8¥7-4 1479 



I 



Toxoflavln 



R m H: Raumyeln 
R = CHs: Forvonulln 



2-MethyIfervemilone 

(MSD-A2) 



[0004] &&?m$!&$:^th7 x.ii^?vym<?> 

WmM&. fh5M^oyi/^X19 7 3¥ 157 
7Mt^®^^fcJ:^y';T>fy *7 If 
/PV^x-f-f i^A-y ®4 8& 28 84 

H ( 1 97 5^) fclS«^^{^|St^$<Xl». L*> 

[0005] 
[0006] 
[0007] 



[11 



[0008] £MZ 
[0009] 

o 




[2] 



[ooio] (5£(K r 1 iijti-^mttiity x-)V& 

?. )T»S*l*7-Tf^U5'*>1ir**. 
[00 11]£fc.te<D*ffeHJJIi. 
[00 12] 



20 



30 



40 




[3] 



[0013] (sfrk RWi^f-zm* Jt«7i^;i« 
[0014] 

o 




[1] 



[0015] Ztti 
[0016] 

o 




[2] 



[00 17] <5$K R'fcJ:t^R 2 JiMiBtH^T'ft 
[0018]it. ffi£7)*^BJi. fffB^3^^%$r 

[0019] 



50 




[4] 



5 

[0020] 
[00211 




[5] 



[0022] (5*tt\ wtoxvmtmitmmmTb 

[0023] *%BBfc*3^T . J\u?l/W.=f- b iiy •/ * 

[0024] &mm<D£3<7>te&foii. ^s^/i- t 

yh' 7r-V^jL-x-f 7'J-r-f y (Che 
m. Pharm. Bu 1 1 ) , 4 lg, 3 6 2W ( 1 9 

[0025] a 3 ^&«W>Wra7;k*;HfcRJBc J: 
6hdfV77b>Sfl:^ft (aU ) fc<kl^7x;K7'J 

IS**:. 

[0 0 2 6] l«T^A^13BfcJt45t3«>fl;^ 

yyp^ K2CO3. NaH, NaHCOs. K 2 C03^: 

BS&2 0-1 20X:?%£i2ithZtJ:*). h\)T&> 
SS&fitf) 1 &<0*#7^*7Pfc£*tfc:* 4 tott&tot:® 

[ 0 0 2 7 ] ifc. Eli&ttT. jggfc LXi?**VV 
[ 0 0 2 8 ] ijjtc. 2»7/P*M#Jfc: J: SiS3?>fl:£ 



4) 4HW7-4 1479 

6 

7vMfyMfctf>ffl)Sli. i/***^ 1ST 
/Mr /l^fc H^ftTT^ 1 Ofc£*«Mfq*&*U 3> 
*^y<0ftb9fcDMF£^£i§&tt N ±fc5S2tf> 

[0029] i^3*7A*AHIfl«CJ:&a3*Hfc& 

10 yP^;Wk«±JlfTL=5r*»ofc. 
[0030] 

[^^56*] 7-r-r7-r'jy>sonatffi 

J: 0 . SiRWfc 1 ffi*fctt8ttfc7;Mr;l*fc* 

[0031] 

20 HMSWI-I. Method A 

s***1fy (50ml ) C6-^f;P-3-7x-^t 
'J5K[5.4-e]-l,2, 4-MJ7S/>-5. 
7 (6H, 8H) -i/^-y (la, 0. 51g. 2 5 V 
. $?jt**MI (0. 7 6g, 6 5yt;k)t>i 
l/mttlVVJ* (0. 55g, 4 5L»*;10 JJOXT, 
1 2 0t:o?ftjS'C2i^Si«*TtoS^£t/>:. RH^T 

TiU«8. (100ml) Wcillx.*:®. 

gffipc^ (30ml. 30) Ti4ajLfc. SUUiS*** 

S«Efc5£i:?-*x-x* (10 0ml) ZtnmiULt: 
ttftOTL ^iiiS:4 0%y^-9-y7|MTIMg H B B L 

-7x-;HfJ5F [5. 4-e ] - 1 . 2. 4-HJ 
7y>-5, 7 (1H, 6H) - : J*> (2a, 0. 4 
9g. 9 1%) 

[0032] i?*+)Vffl&<r>Wb Ofcffl0>5>7/1**/HK 
H£JBt\ Ia<7>ftb0fc3. 6-y*7x^t 

•J5H [5. 4-e]-l. 2. 4-hU7v>-5. 
40 7 (6H, 8H) ->>*y (lb) £fflV\ ±MkH« 

fcsas. *aau 1 -Tj^iummm&i 

[0033] 



7 



(5) 
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8 



Compd. 






Yield 




No. 


R l 


R 2 




a ppc oXonc c 


2a 


Me 


Me 


91 


228 (dec.) 
yellow needles 


2b 


Me 


Bt 


79 


163 (dec.) 
yellow powder 


2c 


Me 


*-Pro 


80 


169 (dec.) 
yellow powder 


2d 


Me 


n-Bu 


82 


172 (dec.) 
yellow powder 


2c 


Ph 


Me 


86 


245 (dec.) 
orange needles 


2f 


Ph 


Bt 


76 


192 (dec.) 
yellow prisms 


2« 


Ph 


n-Pro 


88 


135 (dec.) 
yellow needles 


2h 


Ph 


n-Bn 


82 


178 (dec) 
yellow needles 



[0034] mSmi-2, Method B 
l/tt^V (50ml)Cla(0. 51g. 2$!)* 
tU) % ~JX+MS&(0. 7 6g, 6$0W) ti£V 

6o%mimm^^m{ttho^(o. i6g. a 

SU^/P) *MtX. £fi (2 OX:) T2l^fflfL 

*U r»£«ET»». £<0BaS£** (100m 
1 ) + tdrai.*:&. BftSx^ (30ml. 30) "Ctt 

TiBigU fl^rfutSKtfc^xf-n.x-^ (10 0m 

i ) zMz-mftLt&iikZvm. ztvk4o%i;**y 

( 0 . 4 6 g . 8 5%) 5*Xf-JHBR*>tt 
;b9£te^y7/P*/M3S8£fflv\ ttc. la?>ft*>9 

5 2 b~2 h(0iR${±7 9—8 5%X'h->tz. 
[0035] HMS0I1-3, Method C 

(50ml )fcla(0. 51g, 25 U* 
;k) . v*f-/W£If (0. 7 6g, 6 5';^) fcilf 
mfc^HJ^A (0. 34 g. 4$U*/W fcHlX 
T. 1 2 0X;comT2Bmm8TMmfcLti. RS6 

r?RS:«ffTsai. zemmm. (ioomi)+t 

mitz®. BWSxf-;P (30ml. 30) "CfflajL^. 

L, 8£ftfcJ8aSfc^x^x--r/P (100ml)?- 
Dni-ff tiJ U:feP B £ri5L *ix£ 4 0 % iSttWtm 



20* (0. 47g. 87%) ZWz. 

[0036] : J*+)l>m&<MVb 0 £ffi<7?x7;Mr/Pfl£ 
K$rfflV\ la<7>ftb0tClb^fflV\ JJEfcl^ 

mmm&Lt:. ^^mizxh2b^2h<7)ifmts 

[0037] mSm2-l, Method A 
S^fvWVkkTS K ( 5 Om 1 ) fcl a ( 0. 51 
g. 25'J^/U) . ^f-^mi (0. 76g. 6St» 
&J:tflKK#!J>?A (0. 5 5g. 4 5'Jt^) 
30 SrJni-T. 1 4 0X:ffiTmX'2^mmYmm^.L 

u pmi&sETigM. zemmm. doomn 

^izMltitk. ii!Xf;K3 0m 1 . 30) -CtttBt 

fl^iUtSStCvXf-;l,x-T;W ( 1 0 0m 1 ) 

}§ffltT-|^ H B B LT8a^^;Wb$iTJt4j«!|*)6, 8- 
i^**- 3-7x-;Ptf D 5 K [ 5 . 4-e]-l. 
2. 4-h'JT^V-5. 7 (6H. 8H) -ioj-y 
40 (3a, 0. 48g. 89%) 

[0038]^ +nim.<m]o o tfficD^ry^wg 

i$£JBV\ tfz. la<Oftb0tC3, 6-v7xX;H: 
USH [5. 4-e]-l, 2, 4-HJri/>-5, 
7 (6H, 8H) (lb) 5rfflV\ JJ^ti 

j&su #j5^*8-T/i^/M&£tt£«L 

fc. £*ui>£T«2lc*U:. 
[0039] 
[fi2] 



(6) ^¥7-41479 

1 0 



Compd. 






Yield 




No. 






(*) 


Annearsnce 

rr UJvv 


3a 


Mc 


Me 


89 


277 - 279 
yellow needles 


3b 


Mc 


Bt 


86 


222 - 224 
yellow powder 


3c 


Me 


it-Pro 


78 


174 - 176 
yellow needles 


3d 


Me 


n-Bo 


81 


179 - 181 
yellow powder 


3e 


Ph 


Me 


85 


269 - 271 
yellow needles 


3f 


Ph 


Bt 


75 


242 - 244 
yellow needles 


38 


Ph 


n-Pro 


84 


237 - 239 
yellow needles 


3h 


Ph 


it-Bn 


80 


220 - 222 
yellow needles 



[0040] $mm2-2. Method B 20* 
Wf^ATSH ( 50m 1 ) fcl a ( 0. 5 1 
g. . i?*Tr)V%i$k (0. 76g, 6S'J 

> fc x is 6 o %mmfm<r)*.mfci- h v •> a 

(0. 16g, 4SUW £JD*T, S3 (20-C) 
* ( 1 0 0m 1 ) ^tzMltltk. ftBSX^l, (3 0m 

1,30) TaiUL/^. ttitfSfcfefcKir^^s^A 

THat*&. ISETjSffiL. fc&*lfc*S»fc^x*/lot-- 
f;Kioomi) Ztoim&Ltitli&Zvm. *tl* 30 
4 o^v^^y^^rc-ffteaL-csfi^^f-^^ 

i\fl±m»3a. (0. 4 3g, 8 0%) 
[0041]^ ^-;H5EK<Oftfc>0 CffiO^'T;^;^ 
&£JHv\ lacDftb9Clb£JB<,\ ±Mtm 
ML. m-fiT«2-C^L*:8-T^;l' 
18gf*£f!jSU:. *^CJ:6 3b~3h^JR$«7 
6~8 5%Tfc~>fc. 

[0042] H&012-3, Method C 
iS*+)U*jVJ»T 5 K ( 50m 1 ) tla (O. 51 
g. 2$yt/P) . i^;W82& (0. 76g, 65»J 40 
W iJit/mdcS^b'J^A (0. 34g, 45'J 

^teT. 1 4 oro?AjST2^saifTJi^g 

rSi&iU rft£«ETigl8. .KOSSfc** ( 1 0 
0ml) Wztoltz®. BKx^ (30ml, 30) 

8&Tmi. iW«xxf;n-f^ ( 1 o 

om i ) zmmtiiLtitii&zm.. *ti*Ao%i;* 

3a (0. 47g, 87%) £®tz. *50 



[0043] vt&ms&fWUc, 0 fcteo^r/i^i-fiS 
W&JHW.ifc. la«ftfe9fclbfcJBv>. ±ffifcH 

WmWZWMLtz. #^£J:S3b~3hcoiR$tt8 
0~87%TJ>ort:. 

[0044] HJfc0H2-4. Method D 
a^^^ifctjtS^f-JWVkATS H ( 5 Om 1 ) (C 
la (0. 51g. 2 5'J*^) » 3Wt;Kl. 
4 2g, 1 OSU^P) fcit/^ib&'J^A (0. 5 5 
g, 4 5'J^) fcfllli-T. 14 0"CiO?|JR§T'2eftaS 

jtfjiisssssu:. Kfmj®. Bumb^fmbtfyy 
j>£Fm&t. FmzE&rmm. z\<mmzm. 

( 1 0 Om 1 ) tpizMitz®. »Kxf-;P (30ml. 

30) TiMiUi. mmmmr7y^^j>x^L 

fflk. «EETi68U »«uWSa«=^x^x-^^ 

( 1 00m 1 ) JrJn^aSLJtteiPH^rK. -£;fl£4 0 
%>-'3r^y*^STSfe B B B LT 8fi#*?-;Mk$*i*: 
&fflto3a. (0. 46g, 85%) 

[ 0 0 4 5 ] 3 *7lC* +)MOiVb <9 Kfl&tfVNoyy-ffcT 
A*A'ifto\ latOftbOtlbSrfflVK ±H 

J8HU Ztl-?tim2T*Ltz8-T/\' 
*)VWmfoZWmLtz. **Sti*3b~3hWJR$ 
«7 8-8 5%T'i>ofc. 

[0046] HSfc0!l2-5, Method E 
^^yttiii^^ f;WA7 5 K(50ml)C 

la (0. 51g, 2 51)^) . 3WfjKl. 

4 2g, i osu%^) &xv : 6o%mmmv:<?)7i<.m 

ftth'J^IO. 1 6g, 4 5'Jt^) SriDtT, ^ 

5 (2 Or) T'2B*ia»#U:. KJSi8*> 

(10 0ml) WcDdx.*®. BKxf- 



(7) 



Wm-7-4 1479 



1 1 

A> ( 3 Om 1 , 30) TttffiLfc. ffiUiiSSri&dtlSir? 

x^/l/X-r^ ( 1 OOm 1 ) 5rJnx*faiL^|ga$rr 
JBU -e/tSr4 0%^^>*Sf8rClllg a B H LT8fi** 
^l^flfc^jftltjSa (0. 4 3g, 8 0%) 

[0047]3 ^ft* f-)V<mJb 0 fctecD^nyyfcT 

*>mm&ZW&Lt:. **atcii. 3 b~3 h^iR* 
Ji74~8 0%T-J>-5fc„ 

[0048] HJfcW2-6, Method F 
5fct*1^4fctt5fc«*il**AT$ H (5 0ml ) t 
la (0. 51g. 2SU%Jl') . aWf/Kl. 
42g, l05Ut;i-) fciV^kS-t-h'J^A 

(0. 34g. 4 SUt/l-) frJnxT. 1 4 0*C£Oift}8 

ztmmz**. ( i o om i > wzmttz®. tsif 
;K30mi. 30) x-m&itz. m&mim*$m? 

x^x-x/P (100ml) itatm as Ltte&ZF 
JR. ^^4 0%^^>*SffffT-BIS B B B LT8fiA« 
*^Mt£fl*:£j£!|?j3a (0. 4 3g, 8 0%) ^ 

[004913 ^-ft^/KOffcbO fcffc<7VNO>->fcT* 



1 2 



♦ iMr/PSrJBW 1 a*>ffcb9Klb£Ji^\ ±JB 
fcE&fcSJE. flUIU -eil-Pita2T^U^8-T^ 
*>VmmWkLtt. *3r£fcJ;&3b~3he7>JKi|s 
ti8 2~8 6%T'*>->3t. 
[OO5O1HJS0I3-1, Method A 
V**V> (50ml ) tla (0. 5 1g, 2 5'Jt 
*)>M^yfjK0. 8 9g, 6 5';^) 
tiXVSmtOVJ* (0. 5 5g, 4 5'J^) frill*. 
X. 120W}ft^T'2i^«*Tftfl»SSEL7t. 

«ffTffi{8. ^<oa&£** (10 0ml) +tJntJt 

a, mmx.^ oomi, 30) -cisasLfc. mmm 

ix*:H£fcvx^x-r^ (10 0ml) $-Uni*fa5 

^yf;l/-6-^f^-3-7x-/H^'J$H [5, 4 
-e] -1 . 2, 4-HJ7W-5, 7 ( 1H, 6 
H) (2 i . 0. 52g, 8 1%) 

20 [00511 1 a£AftS'?D-N*S'A'*fcliJlfl:'f V 

i^k ^'fyrae;l/4jtii^'fktert7'f-;l/Sr, JhlB 

j-2o£gjtL*:. i*l*>£TiES3fc:^U:. 
[0052] 
[f!3] 



Compd. 






Yield 




No. 






(%) 


Appearance 


2i 


Me 


Cyclopentyl 


81 


228 - 230 
yellow powder 


2j 


Me 


Cyclohexyl 


79 


273 - 275 
yellow powder 


2k 


Me 




85 


252 - 254 
yellow powder 


21 


Ph 


Cyclopentyl 


85 


224 - 226 
yellow powder 


2m 


Ph 


Cyclohexyl 


81 


286 - 288 
yellow powder 


2n 


Ph 


iro-Pro 


78 


237 - 239 
yellow powder 


2o 


Ph 


tert-Bu 


85 


275 - 277 
orange powder 



[0053] HJI0I3-2. Method B 
y'm^(5 0ml ) tla (0. 51g, 25'Jt 
/IO . ifti'^O'O'f/KO. 89g, 6 51)^) 
XX/ 6 0 %mti3mico*.miti- h 'J «> A ( 0 . 16 

g. 4$yw) ^joxt. (2ox:) t'2^SM 



«m 1 ) 4ifc:jDifctt, ffiBxf-A- (30ml, 30) T 

BET?§a8U ^feti^SStxx^px-r/P (10 0 
m 1 ) ZMltfiiiLtziH&Zmi. ZtlZA 0% : J** 

4j£!fe2i (0. 4 7 g, 7 3%) 



m&t. FmimEtrm. zcmmx* < 1 00*50 [0054 ] 1 ai=jtftS'?a^*S'**fcttJifl:<ry 



(8) 
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1 3 



1 4 



7nt;K 1 bfcftfl^o^y^/k m-ffc^? o'v* 

*tmm&2 j - 2 ozwmttz. ttmtzxh^mi 

2 j - 2 o(7)JR$li7 3—8 3%Xh->tz. 
[0055] HH0I3-3, Method C 
y'my(50ml)tla (0. 5 1g. 2$'J* 
/I') . (0. 89g, 6 5'J^) 

fcitX^kS^h'J^A (0. 34g. 4$'J*;P) 
$rJni.T, 12 0ro?fijS-r-2l^«fTilfi^5gL 

Bfc£U ri8£«ffT"J§8. ( 1 00m 

1 ) iH&X^H- (30ml, 30) -ctt 

asu:. ttaj^it^Ksr^^v^ATiegft. «be 

TitffiU ^^.iiJtSSti^xf-^x-x^ (10 0m 

yAmmx-m^s, lx i mis? o^y^,vit$tuz^. 

18MI2 i (0. 5 2g, 81%) 
[0056] la fcgftv? O'v* i<-;l^5ttiftfl:4 V 

fcR«KMJE. «!U ^ft^ftSSfc^Lfcl-TH- 
*;H83£ft2 j - 2 o£|g)SL*:. **ffitcJ:S^j£ifij 

2 j-2o(0JR*«7 6~8 7%"C*>o7t. * 



* [0057] HSfe^4-l. Method A 
y^f;|/*M7 5 F(50ml)tla(0. 51 
g, 2 51)^) . A-ffc^n^yf-zKO. 89g, 
6$'Jt^) fcilX^l^y^A (0. 55g. 4S'J 
W SrJa^T, 1 4 ox:evmST2mm#Tta®M 

Kit:. rjb&tsl EM*>£>i£S^ -j ^A^r^ 

*U r«3:SffTS«. -I^iS*** ( 1 00m 
1 ) Qtztalfi:®. i*«x^ (30ml. 30) Ttt 

tut*:. ttaM£&*«^^*^ATi£*i&. «e 

10 TiUiU It^ftfrSilfc^x^x-^ (10 0m 
1 ) SrfctfmLfcte&i&a^ -efl5r4 0%^'^-9- 

j£Hj8 - cko^- 6 3 - 7 x -;Ptf 

D5H [5. 4-e] -1. 2, 4-h*JT : Jy-5, 
7 <6H. 8H) (3i, 0. 42g. 65 

%) 

[0058] la izmfti'? O^* >"/k 1 b fcftfl:^ 
?ux.v+>V^ M{£i'?a'\*i/tU&t:limit4 V7*a 
f^Sr. ±Ei JSSU *H«i8-TA- 

20 ^H^(*3 j-2mS:gjSLit- ^^^TE^4(C 

[0059] 
[SI4] 



Compd. 






Yield 


mp (°Q 


Na 


R 1 


R 2 


(%) 


Appearance 


31 


Me 


Cyclopentyl 


65 


211 - 213 








42*> 


yellow powder 


3J 


Me 


Cyclohexyl 


207 - 209 
yellow powder 


3k 


Ph 


Cyclopentyl 


72 


247 - 249 








49 b) 


yellow powder 


31 


Ph 


Cyclohexyl 


282 - 284 
yellow powder 


3m 


Ph 


w-Pro 


82 


244 - 246 
yellow powder 



[ 0 0 6 0 ] a) In this preparation, toxof lav in type 

covound 2j of 33X was obtainedas a by-product 40 
b) In this preparation, toxof lavin type compound 2n 

of 40Z was obtainedas a by-product 
frfc, fHfc^Lfcidfc. <I<DRiE&fr-eiat>J:tf 

1 b\,z2WnT)V*)VttMt LTJIfc$'?0'S*&'** 
JHV*fcl8^ 1 - 7***W»*2 j iJ il/2 mtfttl 

twZYfyyj- «>*£y :B*&x^;W=9 : 1) 

[006 1 ] HJS0I4-2, Method B 
y*f-/MVkk7$ H (50ml)tla(0. 51 *50 



•*g. 2S'Jt^) „ ft-fkv-^D^V^KO. 89g. 
6 5 >J*/H fcilf 6 0%SHulgigtfO7K§SHW-b U >7 
A (0. 1 6g. 45'J^;P) SriOxT. (20 
r) X'2msmtfz. RiSfcT&, KJ5«a^*Sfl: 

£** (10 0ml) +fc:JlJ*.fcfc. Bt&x^/P ( 3 0 
ml, 30) -mUL*:. »aif8E^*!l*BEEB!v^>"7 
AT^ai^. «BETi8l8U #^*ut«Sfc^x^x 
-x/U (10 0ml) fcflUtfajLfci&li.fcriDL «l 

^ 4 o%iS**v>*.mmx'm!i&ix8mtfis?ci'< 

>*>Vtt£1xfz>!E&to3 i (0. 5 2g, 8 0%) 



4 



I 



1 5 

tOO 62] lafc^fb^O'v^k lbizm^ 
7n^yfvk afcv?o^*v/k*fcte#fMV7u 

LJt8-r^;l-g^«s3 j , 3k, 3 1. fcit/3m 
£«V»l3 0%. 7 7%, 3 8%t>J:t/7 7%TH 
fc. ClWSJ^#-Clai>«J:lXlb^2»OT;^Hb 

/l^ft 2 j fc «ktf 2 mjJWv«lM4U;0>T* H 

«y-tfy : HHtx?-;P=9 : 1 ) T'*tl?tl*ttim 

[0063] m&m4-3. Method C 
5******A75 K ( 5 0m 1 ) ICl a ( 0. 51 
g, 2 5'Jt*) > M^o'<yf;K0. 89g, 
6SU^) fcit^^ibtc^b'J^A (0. 34g, 

4 * y t/P) fcjnxT. 1 4 ox:c7)jft}S-c2i^ia}ijrF 
^A£r£8fc£L. rfc£8ETi§*8. BOSSES-** 



9) ftflHT7-4 14 79 

1 6 

(10 0ml) +fcjnifct*. mm^V (30ml, 

(100ml) iMx.VrlbLfctti&ZrJR. Zti*4 o 
%^'*^y*i^Tim, B B LT Sft*^? o*y** 
tt.2tltl&mi}3 i (0. 54 g. 84%) 

[0064] la fcm-fbv^ O'v* y;k 1 b ta-fbx 

10 U:8-7;Mr;l^tt3 j. 3 k. 3 1tiJ:tf3m£ 
**l«l3 6X, 81%, 4 1%i>J:t^8 3%T#^. 
■KORJB-fcfrT'l aiiit/l b£2»<97VMr;Wb#Ii: 

m#2jti£V2mtf*tl*tl&l$iUz<DT. m&ikt 

> : BSExf-;P=9 : 1 ) TZtlftltftfmWlLti 

3 2%fcJ:tX3 8%fftoJt. 



